The usefulness of the ascorbate dilution method in demonstrating intracardiac shunts and valvular incompetence is known. The ascorbate technique can also be applied to the determination of the transit time of regional vascular beds such as the coronary and the renal systems. Furthermore, the determination of central circulation times may be helpful in the diagnosis of caval obstruction. The method is safe, simple, inexpensive, and reliable.
The introduction by Clark and Bargeron (I959a) of the platinum electrode catheter has proved to be a major advance in the detection of small intracardiac shunts with hydrogen and with ascorbic acid. Several investigators have since confirmed the sensitivity and the reliability of these tests (Frommer, Pfaff, and Braunwald, I96I; Kaplan et Table i) .
The renal transit time is determined similarly by injecting ascorbate into the renal artery and by detecting the appearance of the indicator in the renal vein ( Fig. 2 and 3 ). Bilateral renal transit times were measured in 5 subjects whose ages ranged from I7 tO 42 years (mean 28 years). Two subjects were healthy and 3 patients had mitral stenosis but were not in heart failure ( Table 2) .
In order to measure central circulation times, ascorbic acid was injected into the subclavian veins or into the inferior vena cava, and its appearance was detected by means of an intra-arterially (femoral artery) positioned platinum stylet, introduced by percutaneous Seldinger puncture. Central circulation times were studied in 5 patients suffering from pericarditis (I case) and from noncardiac ailments (4 cases).
FIG. I Determination of the coronary transit time by the ascorbate method; upslope starts 5 5 seconds after injection (i).
Determination of regional and central circulation times by the ascorbate dilution method Thirty-four determinations of the renal transit time were performed ( Table 2 ). The right renal transit time was measured I3 times (range I-5-4-0 sec.; mean 2-6 sec.) and the left one 2I times (range 2-0-4-0 sec.; mean 2-8 sec. (Fig. 4) , that is at the upper limit of normal. A diagnosis of chronic constrictive pericarditis was made. The absence of any localized venous obstruction was confirmed by cavography.
Case 2 A 72-year-old woman was suffering from a superior vena cava obstructive syndrome, the venous distension being most apparent on the left side. A mediastinal tumour was revealed by x-ray. Ascorbate dilution curves showed a delay when the indicator was injected into the left axillary vein (Fig. 5) . The existence of left innominate vein obstruction was confirmed by angiography (Fig. 6 ).
Comments
The ascorbate dilution technique can be used successfully for the determination of regional transit times. Gorlin and Storaasli (I956) have Similarly, the application of the ascorbate method to the determination of renal circulation time might yield information about flow patterns in patients with kidney disease.
It is likely that the ascorbate method could also be applied to other vascular territories such as the brain system. 
